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'Four survey v i s i t s  of the f a c f l i t y  were made from March 25 through J u l y  16, 1982. 
personal and area samples co l lec ted  were assayed f o r  20 organic chemicals; up t o  0.24 ppm 

Seven t 
! 
' 

benzene and 1.34 ppm t r ich loroethy lene were detected. Two area p a r t i c u l a t e  samples ind ica ted  
t o t a l  dust  concentrat ions o f  0.35 and 0.56 mg/m3. Accumulations o f  dust on surfaces and use 
o f  an open conta iner  f o r  disposal o f  solvent-wetted rags were observed. A po ten t i a l  noise 
problem was detected; noise measurements ranged from 72 t o  89 dBA. No acute chemical exposure 
hazard was apparent w i t h  cur ren t  chemicals and handling procedures and wi th the room a i r  
supply and exhaust operating. Low-level exposure t o  benzene and t r i ch lo roe thy lene was 
detected. Ca lcu la t ions  ind ica ted  t h a t  overexposure t o  methylene c i l l o r i  de could have occurred 
p r i o r  t o  February 1982 when the room a i r  supply was o f f  for a long period. Durin long press 
runs, the press operator may receive i n  excess'of the da i l y  no ise e8posure l i m i t  4 based on 85 
&A) unless operators a l t e rna te  work stat ions. During average operations, noise l i m i t s  are 
no t  exceeded. Inves t fga tors  recomnended t h a t  a) dup l i ca t ing  f a c i l i t y  v e n t i l a t i o n  con t ro l s  be 
modified t o  ensure continuous a i r  turnover; b) any new chemicals be reviewed f o r  t o x i c  
p roper t ies  be fore  being placed i n  use; c )  bu i l d ing  f resh  a i r  supply be increased; d) the two 
operators be given medical examinations; e )  operators switch s ta t i ons  dur ing l ong  press runs; 
and f )  housekeeping procedures be improved. 
examinations; a c losed container i s  now used f o r  solvent-wetted rag  disposal .) 
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:FOLLOW-UP: Both operators have been given 
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PREFACE 

The Hazard Evaluations and Technlcal Assistance Branch o f  NIOSH conducts f i e l d  
lnvest lgat lons o f  possible heal th hazards i n  the workplace. These 
lnvest lgat lons are conducted under the au tho r i t y  of Section 20(a)(6) o f  the 
Occupational Safety and Health Act o f  1970, 29 U.S.C. 669(a)(6) which 
authorizes the Secretary of Health and Human Services, f o l l ow ing  a w r i t t e n  
request from any employer or  authorized representative o f  employees, t o  
determine whether any substance normally found i n  the place o f  employment has 
p o t e n t i a l l y  t o x i c  e f fec ts  i n  such concentrations as used or found. 

the  Hazard Evaluations and technical  Assistance Branch also provides, upon 
reauest, medical, nursing, and i n d u s t r i a l  nyglene technlcal  and consu l ta t i ve  
assistance (TA) t o  Federal, state, and l o c a l  agencies; labor; indust ry  and 
other groups or  Indiv iduals t o  contro l  occupational heal th hazards and t o  
prevent r e l a t e d  t r m m a  and disease. 
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I .  SUMMARY 

On February 4, 1982, the U.S. A rmy  Research Of f i ce  requested a health hazard 
evaluat ion of the o f fse t  dupl icat ing f a c i l i t y  i n  i t s  o f f i c e  bc i l d ing  a t  
Research Tr iangle Park, NC. Of concern were po ten t ia l  hazards o f  exposure 
t o  chemicals used i n  operating and cleaning the dupl icat ing equipment. 
No complaints o f  adverse heal th e f fec ts  were mentioned i n  the request. 

Four survey v i s i t s  o f  the f a c i l i t y  were made from March 25 through July 16, 
1982. The dupl icat ing f a c i l i t y  occupies a 16 ft. x 34 ft. room wi th  a design 
a i r  supply o f  700 cubic fee t  per minute (cfm) along the south w a l l  o f  a 
27,600 sq. ft. one-story air-condi t ioned bui ld ing.  The dupl icat ing room a i r  
supply I s  frequently o f f .  A fan-powered roo f  exhaust un i t ,  w i th  i t s  Intake 
located i n  the c e i l i n g  over the o f f se t  press, was no t  operated before 
February 1982, and now exhausts 400 cfm from the du l i c a t i n g  f a c i l i t y .  

Two employees are fu l l - t ime  operators o f  the dupl icat ing equipment, which 
consists of a photocopier, o f f s e t  press, co l la to r ,  and s tap ler .  Other 
employses enter occasionally t o  use a Xerox copier o r  te le type a t  one end 
of  the room. Several chemfcals are used by the two operators. U n t i l  
February 1982, chemicals most used were methylene ch lor ide and 25% 
tetrachloroethylene i n  petroleum naphtha. 
replaced these two chemicals. Other chemicals are used f n  small amounts. 

Seven personal and area samples co l lected i n  the room were assayed f o r  20 
organic chemicals; up t o  0.24 ppm benzene and 1.34 ppm t r ich loroethy lene were 
detected. Two area par t i cu la te  samples indicated t o t a l  dust concentrations o f  
0.35 and 0.56 mi l l igrams per cubic meter. Accumulations o f  dust on surfaces 
and use of  an open container f o r  disposal o f  solvent-wetted rags were observed. 
A po ten t ia l  noise problem was detected; noise measurements ranged from 
72 t o  89 dBA. 

-- 

The fresh a i r  intakes t o  the en t i re  bu i ld ing  are bo P ted shut. 

Since then, petroleum naphtha has 

No acute chemical exposure hazard i s  apparent w i th  current  chemicals and 
handling procedures and w i th  the room a i r  supply and exhaust operating. 
Low-level exposure t o  benzene and tr ichloroethylene was detected. 
l a t i ons  ind icated t h a t  overexposure t o  methylene ch lor ide could have 
occurred p r i o r  t o  February 1982 when the room a i r  supply was o f f  f o r  a 
long period. 
excess o f  the d a l l y  noise exposure l i m i t  (based on 85 dBA) unless orerators 
a l te rna te  work stat ions.  
exceeded. The bu i l d ing  fresh a i r  supply i s  an estimated 0.05 cfm/sq. ft. of 
f l o o r  area (0.25 t o  0.4 cfm/sq. ft. i s  recomnended). 

It i s  recomnended tha t  a) dupl icat ing f a c i l i t  ven t i l a t i on  contro ls  be 
m d i f i e d  to  ensure continuous a i r  turnover; b J any new chewicals be 
reviewed f o r  t ox i c  propert ies before being placed i n  use; c )  bu i ld ing  frcsh 
a i r  supply be increased; d) the two operators be given medical examinations; 
e) operators switch s tat ions during long press runs; f) housekeeping 
procedures be improved. (FOLLOW-UP: Both operators have been given 
examinations; a closed container i s  now used f o r  solvent-wetted rag disposal . )  

Calcu- 

During long press runs, the press operator may receive i n  

During average operations, noise 1 i m i  t s  are not 

KEYWORDS: S I C  2752; o f f s e t  dupl icat ion,  methylene chlor ide;  tetrachloroethylene; 
benzene ; t t i ch lo roe thy l  ene ; o f f i c e  bu i  1 ding ; noise. 
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I I .  INTRODUCTION 

On February 4, 1982, the U.S. Army Research Of f i ce  (ARO) requested 
a hea l th  hazard evaluation a f  the photo-offset dupl icat ion f a c i l i t y  
l n  i t s  o f f i c e  bu i l d ing  a t  Research Trlangle Park, North Carolina. 
The request stated tha t  workers are exposed t o  po ten t i a l l y  t ox i c  
chemicals i n  use i n  the dupl icat ing area. 

On-site surveys o f  the f a c i l i t y  were conducted March 25, 1982 by an 
i ndus t r i a l  hyg ien is t  and on A p r i l  1, May 26, and July 16, 1982 by 
an i n d u s t r i a l  hyg ien is t  and an engineer. The goals o f  the surveys 
were t o  evaluate the environmental condit ions for possible excess 
resp i ra to ry  and sk in  exposure t o  chemicals, and t o  develop appropriate 
recommendations t o  management t o  a l l ev ia te  any problems found. 
Noise exposure was evaluated on the t h i r d  and four th  v i s i t s  because 
o f  condit ions observed during the f i r s t  two v i s i t s .  

I I I .  BACKGROUND 

The fo l lowing information was obtained i n  i n i t i a l  discussions w i th  
management personnel. The ARO occupies a one-story bu i ld ing,  b u l l  t 
about 1975, which :s air-condit ioned by three roof-mounted uni ts .  
The p r i n t i n g  operation occupies a 16Ix34' room on thc south side o f  
the bui ld ing,  and provides dupl icat ing services for the ARO. The 
p r i n t i n g  equipment consists p r imar i l y  o f  an e lec t ros ta t i c  copier 
and an o f f s e t  press which require the use of several l i q u i d  and 
powdered chemicals f o r  t h e i r  operation and maintenance. A c o l l a t o r  
and s tap le r  a r e  beside the press, and a dry Xerox copier and te le type 
machine are located a t  the east end o f  the room beyond a p a r t i a l  
p a r t i  t ion. 

Two employees operate the copier, press, co l l a to r ,  and stapler; 
other employees enter  the room occasionally for b r i e f  periods t o  
request dupl icat ion and/or t o  pick up materials, o r  t o  use the dry 
copier o r  teletype machine. 

The presence o f  possibly tox jc  chemicals was brought t o  the a t ten t i on  
o f  management and the two operators by a s ta f f  chemist who noticed 
odors whi le  i n  the room. 
the evaluation. Nofse was no t  mentioned as a problem i n  the 
request, bu t  was evaluated by the survey team i n  l a t e r  v i s i t s .  

The Support Services O f f i ce r  requested 

I V .  METHODS AND MATERIALS 

Environmental evaluation consisted o f  interviews w i th  ARO o f f i c i a l s  
and operating personnel about environmental conditions, a walk- 

system i n  the area of concern, review o f  propert ies o f  chemicals 
ii&, co!?ect!c:: of e:r szmp!es fnr pzrticu1stc and organic vapor 
analyses, and a noise survey. Questionnaires were no t  used; the 
two dupl icat ing equipment operators were requested to  provide such 
information as they were able i n  the interviews. 

1 

I 
4 
I 

through indus t r i a l  hygiene survey, examination of  the ven t l l a t i on  

j 

i 



Page 3 - Hazard Evaluation and Technical Assistarce Report No. 82-136 

The quan t i t i es  o f  fresh and rec i rcu la ted  a i r  supplied t o  the af fected 
area were determined from bu i?d ing  mechanical plans o r  ca lcu lated 
f r o m  a i r  v c l o c l t i e s  measured w i t h  a r o t a t i n g  vane anemometer. 
d r i f t  w i t h i n  the area was determined w l th  smoke tubes. 

Seven personal rnd  area a i r  samples were co l lected,  three w i t h  
charcoal tubes and four  w i t h  passive organic vapor monitors, and 
were analyzed f o r  a va r ie t y  of organic vapors by means of gas 
chromotography fo l low ing  e l u t i o n  w i t h  carbon d i su l f i de .  Two area 
p a r t i c u l a t e  samples were co l lec ted  and analyzed f o r  t o t a l  dust 
concentrat ion i n  a i r .  Par t i cu la te  samples were co l lec ted  i n  open- 
face mode on 37 mn-diameter, 511 pore-size v iny l  met r i ce l  f i l t e r s  a t  
a r a t e  o f  1.7 l i ters /minute.  

Noise l eve l s  were measured a t  tiorma1 work s tat ions w i th  equipment 
both operating and no t  operating, using a General Radio Model 15658 
sound l e v e l  meter. 

A i r  

V. EVALUATION CRITERIA 

The c r i t e r i a  f o r  evaluat ing the 20 organic vapors assayed and other 
chemicals used i n  the dup l ica t ing  area are the cur ren t  American 
Conference of Governmental I ndus t r i a l  Hygienists'  Threshold L i m i t  
Values (ACGIH-TLVs)(2), NIOSH C r i t e r i a  Documents 1 5,8,9); NIOSH's 
Registry o f  Toxic E f fec ts  o f  Chemical Substances [ 7 j ;  other  NIOSH 
pub l ica t ions  (3,4) ; the Occupational Safety and Health Administrat ion 
(OSHA) occupational hea l th  standards ( 6 ) ;  and Mater ia l  Safety Data 
Sheets e i t h e r  providod by the suppl ier  o f  the chemlcals used (10) 
o r  obtained from othein sources (11). L im i t s  appearing i n  Table I 
are the lowest recomiended l i m i t s  found among these sources, and 
the cur ren t  OSHA standards. 

The c r i t e r i o n  fo r  evaluat ing t o t a l  dust concentrations i n  a i r  i s  
the ACGIH reromnegded l i m i t  fo r  nuisance dust of 19 mil l igrams per 
cubic meter (mg/m )(2). The OSHA l i m i t  i s  15 mg/m (6). 

The v e n t i l a t i o n  c r i t e r i a  used are the American Society o f  Heating, 
Refr igerat ing and Air-Condi t i on ing  En jneers (ASHRAE) recommendations 
fo r  general and d i l u t i o n  v e n t i l a t i o n  f12,13). These are 0.25 t o  
0.4 cubic f e e t  per minute (cfm) o f  f resh a i r  per square foo t  o f  
f l o o r  area served, and 0.75 t o  2.0 cfm o f  t o t a l  rec i rcu la ted  a i r  
per square f o o t  o f  f l o o r  area served, f o r  t yp i ca l  general o f f i c e  
vent i la t ion .  C r i t e r i a  f o r  contamination cont ro l  by d i l u t i o n  
v e n t i l a t i o n  are based on the amount and type of contaminant generated 
and the generation rate.  

C r i t e r i a  f o r  evaluat ing noise are the ACGIH and NIOSH recommendations 
based on an 85 dBA l i m i t  f o r  e igh t  hours of exposure (2.14). The 
corresponding OSHA l i m i t  i s  90 dBA (6). 

i 
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TABLE I - EVALUATION C R I T E R I A  FOR CHEMICALS ASSAYED 
AND USED I N  OFFSET DUPLICATING F A C I t I T Y  

Cei 1 i n g  L i m i t  -- Substance o r  STEL (ppml  

I sopen t ane 610 
n-Pentane 610 
2,2- D i  met hy 1 butane 510 
3-Methyl pentane 510 
2-Methyl pentane 510 
n-Hexane 125 
Cycl open tane 900 
Me t h y l  cyc l  open tane 
n-Heptane i 40 
Cyclohexane '575 
Methylcyclohexane 500 
n-Octane 385 
1 ,1,1 -Trichloroethane 3 50 
Methyl e thy l  ketone 300 
Isopropanol 500 Benzene 1 *** 
Trichloroethylene 150 
To1 uene 150 
Ethylene d i ch lo r i de  15 
( 4 )  50 
Xylenes; o,p,m 150 
Methyl ene ch lor ide 500 
Te t rach 1 oroe t h y l  ene 100 
Petroleum naphtha (Blankrola) none 
2s K FeCN I n  g l yce r in  none 
Dial  aoxygl ycol  ether/al  i pha t i c  

hydrocarbons m i x  none 
Toner (carbon black, i r o n  powder, 

toner mix) none 

1 ,ooo* 

Liml t, 
8-hour Time 
Weighted 

Average (ppm) 

120 
120 
100 
100 

* 100 
1 oo** 
600 
500* 
85 

300 
400 

75 
350 
200 
400 

25 
100 

5 

- 

100 
75 
50 

150 
none 

400 

IO mg/m3 

Source - 

ACGIH (2  
ACGIH (2) 

ACGIH (2 )  
MIOSH 

ACGIH (2) 
NIOSH (8) 

MLDS (11 - 
MFGR (10) 

MFGR (10) 

OSHA --. Limi t m- 
1,000 
1,000 
none 
none 
none 
500 
none 
none 
509 
300 
500 
500 
350 
200 
400 

10 
100 
200 

100 
500 
100 
500 
none 

none 

none 

MSDS = Mater ia l  Safety Data Sheets (G.E. Company) 
FIFGR = Manufacturer's recomnended exposure 1 i m i  t 
* = Proposed TLV ** 
*** = 2-hr. TWA l i m i t  

= TLV o f  50 proposed by ACGIH 
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V I .  RESULTS AND DISCUSSION 

1. _Chemical Exposures 

Results A *  -- 
A sketch o f  the dup l ica t ing  f a c i l i t y  i s  shown I n  Figure 1. 

The two employees who work fu l l - t ime  I n  the press area provided the 
f o l  1 owing i nformation. 

Chemlcals used i n  operations and i n  cleaning equipment are: 

Opera t i ons 

E lec t ros ta t l c  so lu t ion  (2% K FeCN; t race HCN) 
Toner (carbon black, I r o n  podder) 
Ink  (hydrocarbon c a r r i e r )  
Oevel oper (handled by serv i  ce con t r a c t o r )  

Cleani nq 

Ink glaze remover ( q t h y l e n e  ch lor ide)  - discontinued, Feb. 1982 
Ink glaze remover I 1  

Blankrola 

Blankrola I 1  

(Dlalkoxyglycol e ther  and a l i p h a t i c  
hydqcarbons) - since February 1982 

discon t Awed February 1982 
(252 tetrachloroethylene i n  petroleum naphtha) - 

(petroleum naphtha) - since February 1982 

S m a l l  amounts o f  toner, i nk  and e lec t ros ta t i c  so lu t i on  are added 
pe r iod i ca l l y  t o  the equipment, dependlng on workload. 
added monthly by the serv ice contractor. 
the area inc lude commercial spray glass cleaner, isopropanol and 
Xerox dup l ica tor  supplies ( fuser  o i l  and developer). 

The press equipment i s  cleaned pe r iod i ca l l y  w i t h  i n k  glaze remover 
and blanket cleaner (Blankrola). Untf 1 February 1982, solvents 
conta in ing methylene ch lo r ide  and tetrachloroethylene were used (as 
ind icated i n  the mater ia ls  l i s t ) .  Since then, subst i tu tes have 
been used. Figures 2A and 28 show an operator cleaning the press. 

Equipment c leaning takes place for 30 minutes each morning, Monday 
through Friday, and f o r  two t o  three hours Friday afternoons. 
Monthly, the serv ice contractor  spends four  hours i n  fu r the r  cleaniny. 
The press room employees do not  ass is t  i n  monthly cleaninq b u t  a re  
present. I n  cleaning, par ts  are swabbed w i t h  wetted rags o r  pads, 
which are then placed i n  an open f i ve-qa l lon  can and discarded a t  
the end o f  each day. Employees reported tha t  Ink Glaze Rcinover I 1  
prtyed !nof fec tJuc  and th3t_ 311 c lean in?  i s  nnw dnnr, w1t.h Rlankrnl;\ 1 1 .  
A wash sink i r !  the adjacent storeroom i s  sometimes used to  wash 
par ts  w i t h  water. 
c l  ean i ng . 

Developer i s  
O thw chemicals used i n  

Rubber gloves are provided and worn during 
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corridor 
r 

LEGEND - 
Exhaust a i r  g r l l l  ( c e i l i n g )  

F Exhaust fan switch 

Return a i r  r e g i s t e r  ( c e i l i n g )  

A i r  i n l e t  ( c e i l i n g )  

T A i r  i n l e t  thermostat 

R Rag disposal container 

CS Chemical storage cabinet 

WS Wash s ink  

@ Area vapor monitors 

@ Area p a r t i c u l a t e  samples 

@ Area charcoal tube sample 

s taDl e r  DUPLICATING ROOM 
16' x 34' x 9' 

0 
tab1 e 

P 0" 

co 

3'- SCALE: 1" = 4 '  

FICUaE 1 - DUPLICATING ARE4 SHOWIfiG AREA AIR SA!lPLE LOCATI0;jS 

I 

I 
i : 
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Prlor t o  February 1982, approximotely onc-ha1 f gallon/month of 
methylene chloride was used I n  morning and Frlday cleanlngs, and 
one gallon/month o f  Blankrola was used for  cleanlng during operations. 
Slnce February 1982, approxlrnately 1-1/2 gallons/ month of Blankrola I1 
are used fo r  a l l  cleanlng. 

Air I s  supplled to the dupllcatlng room through four ceil ing diffusers,  
which supply 700 cubic feet  per minute (cfm) ncccrdlng t o  bulldlng 
mechanlcal drawlngs. The a i r  flow Is controlled by a thermostat In 
the room ("To' I n  Flgure 1) on a "flow/no flow" basis. Occasionally, 
the thennostat 1s used to  shut o f f  the air supply to  the room. 
There i s  a return a i r  g r l l l  I n  the ceil ing above the printlng 
equlpment whlch reclrculates room a l r  back to the a l r  conditionlng 
u n i t ,  using the space above the hung cefllng as the return alrway. 
Heat I s  supplled by two baseboard heaters. 

The a l r  Inlet  for  a fan-powered, roof mounted, exhaust u n i t  I s  
located i n  the cell ing above the copier. 
a t  th i s  ?xhaust i n l e t  and the flow ra te  was calculated to be 400 
cfm. This exhaust unlt was installed when the bullding was bui l t ,  
bu t  the fan was not wired to  operate unt i l  February 1982. 
i t  has been operating slnce then. 
room. (The OllSG team attached a strcalrrr to  the exhaust in le t  to 
provide the operators w l t h  a v i sua l  indlcator o f  fan operation.) 

The building as a whole has 27,600 square feet of floor area and i s  
served by threc a i -  condltionlng trnits w i t h  a ratcci cllr clrculatlon 
capaclty of 31,400 cfm (1.14 cfm rccirculatcd air/sq.  f t .  of floor 
a r m ) .  

Thc fresh a i r  intakes on a l l  thrcc unlts were found to  be bolted 
s h u t .  I n  e f f ec t ,  the fresh a l r  supply to the building I s  limitcd 
t o  i n f i l t r a t ion  to replace a i r  exhausted by four powered *oaf 
exhaust units; these units arc  the one ln the duollcatlng room and 
thrce more serving restroams and other areas. These have ii total  
rated or measured flow of 1.275 cfm (0.05 cfm/sq. f t .  o f  floor 
h a ) .  The building is  under a s l i gh t  negatfve prcssurc w i t }  
respect t o  outsldc, so t h i s  f resh air cnters through leaks, and any 
open windows and door<. Air d t l f t  bctweer, the ddplicating f ac i l i t y  
and adjacent maces was equivocal. 

Black dust was noticed on horizontal surfaces i n  the duplicating 
area, particularly an surfaces not. readily accessible for  cleaning. 
Oust I n  other areas and above the hung ceil ing was qray by contrast. 

Area a l r  samples were collected March 25 and April 1 ,  1982 a t  
locations shown i n  Figure 1. Personal samples were collected Aprll 
1 u s i n g  charcoal tubes worn by the two operators. Passlve monitors 

i n  Table I ,  and showed concentrations of .: 0.2  ppm for a l l  compounds 
except i n  the charcoal tube samples f o r  benzene (0.24 ppm maximum). 

Alr velocity was measured 

Reportedly, 
Its control switch is i n  the 

.-..I nALCLa.l "b, a".,". c r n r n ~ a z  --..T..-- -- "_. .. rccrued ----,-- fer the f f r g t  30 rhynlcals l is ted 
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isopropanol (0.29-0.52 ppm) and tr ichloroethylene (0.75-1.34 ppm). 
None of the containers for materials used had labe ls  indicat ing 
benzene or t r ich lo t  )ethylene as const i tuents .  
July 16, 1982 disclosed no potential  source o f  these chemicals 
except as  t race  const i tuents  o f  the petroleuni n a p h t h a  based Blankr'ola 
I 1  cleaning chemical. 
d u s t  concenfrations i n  a i r  of 0.35 and 0.56 milligrams per cubic 
meter (mg/m ) .  

A follow-up v i s i t  

Two area par t icu la te  samples indicated to ta l  

6. Discussion 

Considering quapti ty  of use, methylene chlor ide and te t rachloro-  
ethylene appear t o  have been the most hazardous chemicals used i n  
this opera t ion .  
i s  accompanied by eye and skin i r r i t a t i o n ,  dizziness ,  fa t igue ,  
numbness in the limbs, dyspnea, and heart  pa lp i ta t ions ;  chronic 
e f f e c t s  are  changes i n  the central  nervous system and interference 
w i t h  delivery o f  oxygen t o  t i s sues  (8). The NIOSH-recommended 
l imi t  of 75 ppin i s  based on the l a t t e r  two e f f ec t s .  

Tetrachloroethylene exposure has resulted i n  e f f ec t s  on the central  
nervous sys tem, mucous membranes , eyes, 1 ungs , 1 i ver, kidneys, 
hear t  and  skin (9) .  The NIOSH-recomnended l imi t  of 50 ppm i s  based 
on avoidance of neurological e f f e t t s  and eye and respiratory t r a c t  
i r r i t a t i o n .  

Methylethylene chloride ixposure a t  h i g h  concentrations 

Both methylene chloride and  tetrachloroethylene a re  considered t o  
be suspected carcinogens (15) .  

The replacement solvent used (petroleum n a p h t h a )  has a manufacturer's 
reconmended TLV o f  150 ppm. 
and no spec i f i c  analysis of this par t icu lar  solvent i s  avai lable .  
The detection of sinal: amounts of benzene and tr ichloroethylene 
d u r i n g  a i r  sampling a t  the f a c i l i t y  may indicate  t race  amounts of 
these chemicals i n  the naphtka. 
o f  these chemicals a re  considered to  be carcinogens (3,5). 

The vent i la t ion  r a t e  necessary to  hold the petroleum naphtha 
concentration below i t s  TLV (150 ppm) was calculated from the 
reported use a t t e rns  (1/2 gallon/month f o r  cleaning and 1 gallon/month 
i n  operations P . The required rate was found t o  be 250 cfm d u r i n g  
the cleaning period, using a mixing fac tor  of K=3 and assuming t h a t  
a l l  the  chemical evaporates during the cleanSny period. A t  o ther  
times the required r a t e  would be less .  
the 400 cfm exhausted, overexposure under current conditions i s  
unlikely.  

An attempt was made t o  reconstruct potent ia l  past  concentrations of 
methylene chloride from information avai lable .  Two scenarios were 
pxamined. F i r c t ,  the a i r  supply was assumed t o  be operatino a t  700 
cfm w i t h  a mixing fac tor  of K.4, and the exhaust was assumed t o  he 
o f f .  
take place 1/2 h o w  Friday morning and 2-1/2 hours Friday afternoon, 

Petroleum naphthas vary i n  composition, 

No other  source was evident. Both 

Since 250 cfm i s  less  than 

A chemical w.. r a t e  o f  3 oz/hr  for  cleaning was assumed t.o 
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w i t h  a l l  chemicals evaporating during the cleaning period. 
calculated tha t  the concentration would r i s e  t o  peaks of  75 ppm 
methylene ch lor ide dur ing the niornfng period and 115 ppm during the 
afternoon, w i th  a time-weighted-a- arage (TWA) concentration o f  36 
ppm: These estimated concentrations are less than FI IOSH's  recommended 
l i m i t s  o f  75 ppm for  TWA exposure and 500 ppm for peak exposure. 

It was 

In the second scenario, both a i r  supply and a i r  exhaust were assumed 
t o  be o f f  t o  simulate worst case conditions w i th  no ventilatSon. 
Under these conditions, the calculicted peak methylene ch lor lde 
concentration i s  730 ppm and the calculated TWA concentration for  
the day i s  220 ppm, 
recommended TWA l i m i t ,  and the former i s  1.5 times greater than the 
NIOSH-recommended peak l i m i t .  The worst case condi t ion represents 
the estimated upper 1 i m i t  of potent ia l  methylene ch lor ide concentrations, 
and i t i s  cJn1 f k e l y  tha t  these concentrations have ac tua l l y  occurred. 
However, the "50 percent populdtion i d e n t i f i c a t i o n  threshold" (PIT- 
50%) f o r  methylene ch lor ide i s  214 ppm (16). Since odors have been 
reported i n  the dupl icat ion area, i t  i s  evident tha t  ra ther  high 
concentrations o f  methylene chlor ide have occasionally occurred, 
The PIT-50% i s  the concentration a t  which h a l f  the population w i l l  
detect  an odor su f f i c ien t ly  t o  describe i t s  character. 

I n  s i m i l a r  estimations f o r  tetrachloroethylene, the calculated TWA 
concentration i n  the f i r s t  scenario was 4 ppm and the peak 5 ppm. 
For the second scenario, the calculated TWA concentration was 40 
ppm and the peak 80 ppm. These values are less than the NIOSH- 
recommended l i m i t s  o f  50 ppm f o r  TWA and 100 ppm f o r  peak exposures. 
Overexposure t o  tetrachlorethylene i n  the past i s  cons'dered t o  
have been unl i kely. 

The l a t t e r  i s  more than twice the NIOSH- 

I n  l a t e r  discussions w i t h  ARO o f f i c ia ls ,  i t  was lezrned tha t  there 
have been no complaints o f  adverse health ef fects from chemical 
exposures. Ten employees are selected each year t o  recelve medical 
examinations. One o f  the two dupl icat ing f a c i l i t y  operators has 
not  been among those selected. 

2. Noise - 
A. Results 

I n i t i a l  v i s i t s  indicated a possible noise problem dur ing 
equipment operation, so noise levels were measured May 26 and 
Ju ly  16 a t  the locat ions shown i n  Figure 3, using a General Radio 
Model 15658 sound leve l  meter. Noise levels were measured i n  
decibels (d6), A-weighted network, slow response for continuous 
noise and d6A and dBC, f a s t  respotxe f o r  impulse noise. 
were as follows. 

Results 
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dBA (slow) a t  loca t ion  EQUIPMENT OPERATING -- 
A B C D E F ------ - 

None operating -- 58-70 - 
Press, copier, collator, 

07%-09 87 78 80 83 81 teletype,. Xerox 

Press, copier, co 

Press, collator ( 

Press 

Press ( id1 ing)  

1 a tor 87Jp-89 

d l  i ng) 87-88 

02 

87 

86$-87* 

75-76 
794 

Stapler (30 strokes/min) 
Xerox copier 72 

Teletype : normal 
a t  bell 

* dBA and dBC, fast  

Operators reported t h a t  the press, copier and collator operate for 
a n  average of four t o  five hours per-day, the stapler two to  three 
hours per day, and the teletype less t h a n  one hour per day. 
Occasionally, the press is operated nearly a l l  day (estimated 7 
hours). Ear protection i s  provided bu t  i s  reportedly not  worn due 
t o  discomfort and because the operators wish to be able to  hear if  
ca1;ed. 

B.  Discussion 

The press and collator are the major noise sources. 
shows these units i n  operation w i t h  the loperator a t  his normal 
position. 
Figure 3) for much o f  the time the equipment i s  operating. 
other operator operates the stapler and does other tasks. The 
operators a1 ternate a t  these two assignments weekly. 

Figure 2C 

One operator stays a t  or near locations A and B (See 
The 

From discussions w i t h  the operators, i t  was estimated t h a t  i n  an 
average day, the most exposed operator would be exposed for twrr  
hours a t  location A (87.5-89 dBA), two hours a t  location B (37.5 
dBA), one hour a t  location F (81 dBA), and t o  below 80 dBA for the 
r@ujajflo',pr of 5 h f f t .  T k 1 - r  -."-..-.,B.C.C .-,am+ 

I l I C 3 5  cn)Juau,ea "#*lu"*.. tc  0.93 n f  NIOSH's 
recomnended d a i l y  dose limit, using 85 dBA as  a base ( l t ) .  Normal 
operat ions , therefore, do not exceed recomnended noise exposure 
limits (2,14). 



Page 13 - 

.. . , / 

Hazard Evaluation and Technfcal Assistance Report No. 82-1 36 

On those days when there i s  a large workload and the press runs a l l  
day, t he  dose f o r  the most exposed operator would be approximately 
1.2 times the NIOSH-recomnded da i l y  dose l l m i  t. 
would be averted i f  the operators shared press operation on such days. 

Overexposure 

V I 1  , CONCLUSIONS 

1. 

2. 

3. 

4. 

5. 

6. 

Before February 1982, when the exhaust fan i n  the dupl icat ing 
room was no t  operating, the a i r  supply was also turned o f f  
occasionally, reducing the ven t i l a t i on  i n  the dup l ica t ing  room 
t o  a very low rate. I f  t h i s  condi t ion occurred when press 
cleaning was being done w i th  methylene chloride, the NIOSH- 
recomnended TWA exposure l i m i t  o f  75 ppm could have been 
exceeded by a factor of nearly three. Overexposure t o  other  
chemicals was un l i ke ly .  

Currently, w i th  room a i r  supply and exhaust fan operating, 
chemical and pa r t i cu la te  exposures i n  the dupl i ca t i ng  faci 1 i ty 
appear t o  be w e l l  below mandatory and recomnended l i m i t s .  

Since the bu i ld ing  re tu rn  a i r  duct i s  near the room exhaust 
a i r  i n l e t ,  some o f  the chemicals which become airborne i n  the 
dup l ica t ing  room are rec i rcu lated ( a l b e i t  i n  d i l u t e  concentrations) 
t o  other areas i n  the south hal f  o f  the bui ld ing.  The s ign i f icance 
o f  t h i s  rec i r cu la t i on  i s  uncertain. 

No source o f  the benzene and t r ich loroethy lene detected i n  
a i r  sampling was found. I t  i s  concluded tha t  these are 
consti tuents o f  the petroleum naphtha based propr ie tary  
cleaning material now used i n  press operations and cleaning. 
Recomnendations include measures aimed a t  keeping exposure t o  
these chemicals as low as feasible, by l i m i t i n g  t h e i r  presence 
i n  materials used and by ven t i l a t i on  o f  the work area. 

The fresh a i r  supply intakes t o  the bu i l d ing  a r e  closed. 
Fresh a i r  turnover i s  l i m i t e d  t o  a i r  which enters through 
doors and leaks t o  replace t h a t  exhausted through roo f  v e r t i l a t o r s .  
Fresh a i r  supply i s  estimated t o  be 0.05 cfm/sq. ft. o f  f l o o r  
area, as compared t o  a recomnended r a t e  of (3.25 t o  0.4 cfm/sq. 
foot .  The recommended rates are guidelines, and less fresh 
a t r  may be s u f f i c i e n t  i n  o f f i ce  bu i ld ings w i th  l o w  contaminant 
generation rates. However, too low a fresh makeup a i r  ra te  
enhances bui ldup i n  the a i r  o f  any chemicals evaporated ins ide  
the bui ld ing,  and o f ten  causes d ra f t s  and d i r t  accumulation. 

Under normal dupl icat ing f a c i l i t y  workload conditions, recommended 
noise exposure l i m i t s  are not  exceeded. On days w i t h  a l l -day  
press runs, the press ooerator 's noise exposure may exceed 
dz!!y I!!!!!%. 
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VI I I .  RECOMMENDATIONS AND FOLLOW-UP 

1. 

2.  

3. 

4. 

5. 

6 .  

7. 

8. 

9 .  

Steps should be taken t o  ensure tha t  the exhaust fan I n  
the dup l ica t ing  f a c i l i t y  operates continuously during 
working hours. 

The ex i s t i ng  exhaust system alone does no t  provide s u f f i c i e n t  
d i l u t i o n  a i r  i f  methylene ch lor ide i s  used. Use o f  methylene 
ch lor ide should not  be resumed unless the contro ls  o f  the 
dup l ica t lng  room a i r  supply are modified so tha t  a i r  i s  supplied 
t o  the room continuously, o r  the exhaust a i r  volume i s  increased 
t o  700 cfm. 

The dup l ica t ing  f a c i l i t y  operators should be included i n  
the next group o f  employees t o  be given medical examinations. 
(Follow-up discussions ind ica te  tha t  both operators have since 
been given medical examinations. ) 

Addit ional cnemicals should no t  be plzced i n  use p r i o r  t o  a 
review of t h e i r  hazard character is t ics  and tox ico log ic  propert ies 
by q u a l i f i e d  personnel t o  ellsure tha t  they a r e  safe t o  use. 

Since benzene and t r ich loroethy lene are po ten t ia l  carcinogens, 
worker exposure t o  these chemicals should be kept as low as 
feasible. Consideration should be given t o  speci fy ing l i m i t s  
on benzene and t r ich loroethy lene content o f  solvents purchased, 
o r  t o  requ i r ing  a statement o f  the amounts of these chemicals 
present i n  chemicals purchased. 

A minimum of 5000 cfm o f  fresh outside a i r  should be supplied 
t o  the bui ld ing.  
supply be less than the amount o f  a i r  exhausted from the 
bui  1 ding. 

The dup l ica t ing  f a c i l i t y  should be given a thorough cleaning 
t o  remove the buildup o f  dust on surfaces. 

Used cleaning rags and pads wetted w i th  solvent should be 
disposed o f  o r  stored i n  closed containers. 
se l f -c los ing container has been placed i*I use. ) 

On days w i th  long press runs, press tending should be a l ternated 
between operators on a half-day basis t o  avold po ten t ia l  
overexposure t o  noise. As an alternate, a f u l l - s h i f t  noise 
survey using dcsimeters should be performed t o  determine 
precise noise exposures and the need f o r  h hearing conversation 
program. 

I n  no case should cont ro l led  outside a i r  

(A pedal-operated, 
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